Best Available 




PCT/AU2004/001115 




Patent Office 
Canberra 



I JULIE BILLINGSLEY, TEAM LEADER EXAMINATION SUPPORT AND 
SALES hereby certify that annexed is a true copy of the Provisional specification 
in connection with Application No. 2003904500 for a patent by GRIFFITH 
UNIVERSITY as filed on 21 August 2003. 




WITNESS my hand this 
First day of September 2004 

JULIE BILLINGSLEY 

TRAM LEATVF.R EXAMINATION 

SUPPORT AND SALES 



PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 1 7. 1 (a) OR (b) 



17:00 GRIFFITH HACK * IP AUSTRALIA FT 



NO. 320 DB86 



AUSTRALIA 
Patents Act 1990 



FXtOVXSXOS»L SPECIFICATION 



Applicant * 

GRIFFITH UNIVERSITY 



Invention Title: 

NOVEL COMPOUNDS II 



The invention is described in the following statement: 



COMS ID No: SMBI-00386755 Received by IP Australia: Time (H:m) 17:02 Date (Y-M-d) 2003-08-21 



17:00 GRIFFITH HRCK ■> IP AUSTRAL I ft PT 



NO. 320 B00T7 



HOVEL COMFOOTPg XI 

Technical giglg 

tfhe pra^ont invention relatea to novel 
5 sulfonamide* and their derivatives that have physiological 
activity, particularly an antimicrobial action, methods 
for their synthesis, pharmaceutical compositions 
containing them and method of treatment of patients, in 
particular, those suffering a microbial infection* 

10 

Background Art 

Many bacterial diseases once thought to be on the 
decline are beginning to re-emerge and annually devastate 
populations in many countries. This problem is amplified 

15 by the emergence of many new drug resistant strains of the 
microorganism* that cause these diseases* Our interest in 
the development of carbohydrate abased antimicrobial agents 
<sae, for example, von xtfesteia, Wu, «t 1993 ; Kelt, 

Campbell, Mackey, & von Itzstoin, 1995; Fazli, Bradley efc 

20 , ulnr 2001) and in glycofuxanose chemistry (Owen a von 

Xtzstein, 2000) has led to the discovery of a new class of 
antimicrobial agents described below* Although 
significant chemistry and biology has been published {see, 
for example, Marino, Marino, Hxletti, Alves, Colli, & de 

25 Lederkremer, 1998; Miletti, Marino, Marino, de 

Iiederkremer, Colli & Alves, 1999; Zhang & I*iu, 2001; 
Brixnacombe, Gent a Stacey, 1968; Brimacombe, Da'aboul a 
Tucker, 1971; Lemieux & Stick, 1975; de Lederkremer, 
Cirelli & Sznaidman, 1985; Shin. & Perl in, 1979; de 

30 Iiederkremer, Cicero & Varela, 1990; de Lederkremer, Marino 
& Marino, 2002; Pathak, Pathak, Ruling, Gurcha, Morehouse, 
Be era, Maddry & Reynolds, 2002; Smst, Hart & Sinay, 2000) 
in the area, of gl yoofia ramoae chemistry and hiology tfO&HS to 
date provides confounds that have significant 
35 antimicrobial activity. Carbohydrate mimics based on 
isosteres of the ring structure axe well known in the 
literature and often present interesting biological 
activities (see, for example, Cbapleur* 1998; Iiilleluml, 
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jonson, i*lang, & Bole, 2002 p Xok r Campbell, Mackey, & von 
Xt«ste±n # 1906) . 

giaoloaurg of the Invention 
5 tfhe present Invention is concerned generally "with 

novel sulfanamides and their derivatives that have 
physiologic activity, in particular , an antimicrobial 
action. 

In a fir at aspect of the present invention there 
10 is provided a confound of general formula (I) s 




15 wherein R x and R 3 independently selected from 

the group consisting of hydrogen, optionally substituted 
alkyl which may he interrupted by one or more hetexoatoms 
or functional groups selected from the group consisting of 
O, Br ~N=*, HR 7 and - W a Ca(2) (T> 0 - # optionally substituted 

20 alkenyl wnioh may he interrupted fey one or more 

heteroatoms ox- functional groups selected from the group 
consisting of O, B, 8R7 and - (Y)*C- {5B> 

optionally substituted aralkyl which may be interrupted 
within the alky! moiety by one or more heteroatoms or 

2S functional groups selected from the group consisting of o, 
B, -N-/ HR 7 and ~(?)»C-(Z) optionally substituted 

aryl, optionally substituted acyl and a carbohydrate 
moiety; 

or Ri and R 2 together with the nitrogen atom from 
30 whicb fcney depend form a saturated or- unsaturated* 
optionally substituted heterocyclic group which may 
include additional heteroatoms selected from the group 
-consisting of O, H and S, or Ri and R* together with the 
nitrogen atom from which they depend form an optionally 
35 substituted lactam or cyclic imide moiety; 
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A 1b seUcted from the group consisting of 0# fl, 
SO, SO*, Se, Te, KRa# CR 3 R* 3 and C(O); 

Xi Is selected from the group consisting of OR 3 , 
SR 3 , HRjR'i, hydrogen, halogen, - (T)^C-(Z) (V) n R 3 , - 
5 N(C-<Z) (T) Jfc a ) a , N 3 , CH, OCR, SCH, OSOaR*, 0002*3* OPOaRaR's* 
OBChRiR'j, fi(0)R 4 , S(0)*R 3 , S(0) a OR 3 , F0 3 R,R' 3 , NRjHR'jR"^ 
SNR 3 R' 3 * NR 3 flR* 3# SSR 3 and R 3 , or is an oxo group; -S# -KOR 3 
or -CR 3 R' 3 and Xx' is absent, or Xi is C=(Z) and R a is bond 
thereto so as to form a cyclic noiety -C»(Z)MRiS {0> p ~; 
10 X 2 is selected from the group consisting of OR«, 

SRa# MEUR'^r hydrogen, halogen, -(Y)^C-(Z) (T)JR 4 , - 
H(C=(Z) (T> n R4) 3 # N 3 „ CK, OCEJ, SCN, OSOjRa, OSO2R4, OPOaRaR'*, 
OPQaRdR^r S{0)»4# 8(0)2*4, S(O> a 0R* r FO a R 4 R'«, HRJHR'**"*, 
shr^R'*, NR 4 SR'«, SSR* and R*, or is an oxo group, =£, =?HQR^ 
15 or -CR^R* and x 2 " is absent; 

X3 Is selected from the group consisting of OR 3 , 
SR 5 , HRsR's* hydrogen, halogen, ~(Y)wC«(Z) (T) & R$, - 
N(C=(Z)(T) 11 R5)a, N 3r CN, OCN, SCH, OS0 3 Rb, OSO a R s , OPOaRsR's, 
OPOaRfiR'5. S(0)R5r B{0)*R s . S{O) a 0R*, S0 3 RsR*5r KR 5 NR' 5 R' ' 
20 SNR a R' 3 , HR 3 SR'sf 3SR s and Rg, or is an oxo group, =S, ==MORa 
or sCRsR'g and X 3 ' is absent; 

X4 is selected from the group consisting of 0R«, 
SR 6 , BReR'e, hydrogen, halogen, - (Y) n C- CZ) (T) a R 6# - 
N(C-(Z) <T) B R^) 2 , N 3 , CN, OCN, SCN, OSOsR*, OSO a R 6 , OP0 3 R*R r «, 
25 OP0 a RfiR'fi# S(0)R 6 , &{0) 2 R 6 , S(0) a OR«, PCfeRsR'tir NRoBR'eR"^ 

SNReR's, NR e SR J sr SSR« and R«, or is an oxo group, ■£# -SOR 5 
or mCRtB>'6 and is absent; 

or one of x a and Xa, % and X e ', x/ and A when & 
contains a carbon or nitrogen atom, x 5 and A whan a 
30 contains a carbon or nitrogen atom, and x s and X* together 
constitute a double bond, or X s ' and Xi or Xa and' X* 
together constitute a double bond, or Xi and x a , x 2 and x 3 , 
X a and Xar X 3 and x x and X x * , X a and X a ', X3 and X 3 ' or X4 

and X«' rogecher form a ring; 
35 m and n are independently zero or one and x, z 

and T are independently selected from the group consisting 
of 0, 8, and NR W 

p is zero, one or two; 
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Zs is EBlected from the group consisting of 
hydrogen, CN, -C« (2) (T) a Rii, S{0)R u # S(0) 3 Ri3./ fl<0) 2 ORii, 
FO a R u R , ai# optionally substituted elkyl, optionally 
substituted alltaryl* optionally substituted aryl, 
5 optionally substituted aralkyl, and optionally substituted 
aoyll 

Xi* i a*', X 3 1 , X*' t and X3' are the same or 
different and are selected from the group consisting of 
hydrogen, CN, optionally substituted alkyl* optionally 
10 substituted alkaryl, optionally substituted aryl, 

optionally substituted aralkyl, and optionally substituted 
acyl; 

• R" e , »7# R«/ R*o end s u are tbe same or different 

15 and are selected from the group consisting of hydrogen, 

optionally substituted alley 1, optionally substituted 

alfcenyl, optionally substituted aryl, optionally 

substituted aralkyl, optionally substituted acyl and a * 

carbohydrate moiety* 

20 with the proviso that where A is oxygen p is one 

or two, and that at least two o£ Xi, X 3 , X* and X* are other 

than hydrogen or a group linked to the ring through a 

carbon-carbon bond; 

or a phamtaceut ically acceptable salt thereof* 

25 Xt will be appreciated that the manner of 

representing substituents in the foregoing genera.! formula 

does not imply any particular stereochemistry or 

orientation for the substituents* 

The term ^alkyl" used either alone or in a 

30 compound word such as "optionally substituted alfcyl" or 
"optionally substituted cyoloolkyl^ denotes straight 
chain, branched or mono- or poly- cyclic alky 1, Examples 
of straight chain and branched C aUtyl include methyl* 
ethyl, propyl* isopropyl/ butyl, isobutyl, sec-butyl, 

35 tert-butyl, amyl, isoamyl, eec-amyl, 1,2-dimethylpropyl, 

1, 1-dimetnylpropyl, hexyl, 4-mathylpentyl, 1-mathylpentyl, 
2-methylpentyl, 3-methylpentyl, l r l-dimethylhtityl r 2,2- 
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dWtfaylbutyl, 3,3-dimstbylbutyl, 1,2-dI^tbylbutyl, 1,3- 
dimathylbutyl, 1,2. 2 -trimefchylpropyl , 1,1,2- 
triBvathylpropyl, beptyl, 5-axethylbexyl, l-methylbeKyl, 
2 , 2 -diraa thylpentyl , 3 , 3 -dimathylpenty 1 , 4,4- 
5 dlmathylpeatyl, 1, 2-dtaethylpant:yl, 1,3-dimetbylpantyl, 
1, 4-dimatbylpentyl, 1,2,3 -tzrimsfcbylbutyl , 1, li 2- 
fcrimothylbutyl, nonyl, 1-, a-, 3-, 4-, 5-, 6- ox- 7- 
matfayloctyl. 1-. 2-, 3-, 4- or 5-etbylbeptyl, 1-2" or 3 " 
propylbesyl, decyl, 1-, 2-, 3-, 4-, B-, 6-, 7- and 4- 
10 nefchylnouyl, 1-, 2-, 3-, 4-, 5- or 6-etbyloctyl, 1-, 2-, 
3- or 4-pr©pylbep*yi, nndeeyi 1-, 2-, 3-, 4-, 5-, 6-, 7-, 
8- or 9-mathyldecyl, 1-, 2-, 3-, 4-, 5-, 6- or 7- 
otbylnonyl, 2-, 3-, 4- or 5-propyloc*yl, 1-, 2- or 3- 

butylbeptyl, l-pentylhaieyl. oodacyl, 1-. 2-, 3-, 4-, 5~, 
15 6- 7-, 8-, »- or 10-mettiyliindecyl, 1-, 2-, 3 "' 4- ' 5 "' 6 " 
, 7 - or 8-fcbyldeoyl, 1-, 2-, 3-, 4-, 5- or 6-propylnonyl, 
1-, 2-, 3- or 4-butyloctyl, l-2-peufcylharptyl »d liXe ' 
Examples of cycloalfcyl includ* cyclopropyl, ayclobntyl, 
cyclopeatyl, cyclotexyl, cyclobepuyl, cyelooctyl, 
20 cyelononyl and cyclodecyl and the like. 

The term -aDMmyl" used either alone or in 
compound Kordi. <m<^h a* -alfcanyloxy" denote* groups formed 
from atraiflbt etain, branched or cyclic alkenes including 
etbylenically mono-, di- or poly-unsaturated alfcyl or 
25 cyoloalkyl g*roup 3 aa defined above. B*amplea of C,. 30 

alkenyl include butanyl, iao-butenyl, 3-metbyl-2-bntenyl, 
1-pentenyl, cyclopentenyl, l-methyl-cyclopentenyl, 1- 
hexenyl, 3-h«eenyl, cycloha^enyl, 1-bepaenyl. 3-heptenyl, 
1-octenyl, cyclooctanyl, 1-nonenyl, 2-nonenyl, 3-nonenyl, 
30 l-deoaayl, 3-deoenyl. l^-butadiaayl, l-4,p*ntadienyl, 

1,3-cydopentadiewrl, 1,3-bexadianyl, 1,4-hexadienyl, 1,3- 
eyclohexadlenyl, 1,4-eyclofaexadienyl, 1,3- 
oyolobeptadienyl, 1, 3, 5-cyolobapta«iauyl and 1,3,S,7- 
cyclooe tatetraenyl . 
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The term m acyl /f used eithar alone or in compound 
nerds suck as ^ optionally substituted acyl* or ^optionally 
substituted eoylaxy*r denotes an aliphatic acyl ^roup or an 
acyl group containing an aromatic ring, which is referred 
5 to as aromatic acyl, or a heterocyclic ring, Which iu 
referred to as heterocyclic acyl, preferably Ci_*o acyl* 
Examples of acyl include straight chain or branched 
aUeanoyl such as formyl, acetyl, propanoyl, butanoyl, 2- 
methylpropanoyl, pentanoyl, 2, 2-diiaethylpropanoyl, 

10 henanoyl, heptanoyl, octanoyl, nonanoyl, decanoyl, 
-andeoanoyl, dodecanoyl, trldecaaoyl, pentadecanoyl r 
hexadecanoyl, heptadecanoyl, ootadecanoyl, nonadecanoyl 
and icosanoyl/ cycloalkylcarbonyl such as 
cyclepropylcarbonyl cyolobutyloarbonyl, . 

15 cyclopentyloarbonyl and cyclohexylearbonylf aroyl such as 
benzoyl, fcoluoyl and naphthoyl; aralkanoyl such as 
phenylalkanoyl (e.g. phsnylacetyl, phony lpropanoyl, 
phenylbutanoyl, phanylisobutyl, phenylpentanoyl and 
phenylhakanoyl} and naphfchylaJJeanoyl (e.g. naphthyl acetyl, 

20 naphthylpropanoyl and naphthylbutanoyl) j aralfcanoyl such 
as phenylalkenoyl <e,g. phenylpropenoyl, phenylbut enoyl , 
phenylnethacrylyl, phenylpentanoyl and phanylhexenoyl and 
naphthylalkenoyl (e.g. naphthylpropanoyl, naphthylbutanoyl 
and naphthylpent enoyl); hetarocyoliocarbonyl; 

25 heterocyclicalkanoyl such as thienylacetyl, 

thienylpropanoyl , tbienylbut anoyl , thienylpent anoyl , 
thienylhexanoyl, thiazolylacetyl, thladiazolylacetyl and 
totrazolylacetyl; and heterocyclicalkanoyl such as 
heterocyclicpropenoyl, hat erooyc 1 icbut enoyl , 

30 hatarooyclicpentenoyl and heterocyclichexenoyl • 

The term "aryl" used either alone or in compound 
words such as "optionally substituted aryl*, * optionally 
substituted axylocxy"* ox- ^optionally substituted 
heteroaryl" denotes single, polynuelaar, conjugated and 

35 fused residues of aromatic hydrocarbons or aromatic 
heterocyclic ring systems * Examples of aryl include 
phenyl, biphenyl, terphenyl, quaterphonyl, phenoocyphenyl, 
naphtyl, tetrahydronaphthyl, anthracenyl. 
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dihydroanthracenyl, benzanthr aceny 1 , dibenzanthracenyl, 
phenanthrenyl, fluorenyl, pyrenyl, indenyl, azulenyl, 
chrysenyl, pyridyl, 4-phenylpy:ridyl , 3 -phenylpyr idyl , 
fchienyl, furyl, pyrryl, pyrrolyl, fur any 1, imadazolyl, 
5 pyrrolydinyl, pyridinyl, piperidinyl, indolyl, 

pyridazinyl, pyrazolyl. pyrazinyl, thiazolyl, pyrimidinyl, 
qtuinolinyl, isoquino 1 inyl , banzoiuranyl, benzotbienylr 
pur inyl, qultu^olinyl, phenaziayl, acridinyl, 
benzoxazolyl, bansothiaaolyl and the like* Preferably, a 
10 carbocyclle arcana tic ring system contains 6-10 carbon 

atoms and an ar o mat i c heterocyclic ring system contains 1 
to 4 be teratoma independently selected from N, O and & and 
up to 9 carbon atoms in the ring. 

The term "neterooyolyl* or equivalent terms such 
15 as ^heterocyclic" used' either alone or in compound words 
such as ^optionally substituted saturated or unsaturated 
heterocyclyl* denotes monocyclic or polycyclle 
heterocyclyl groups containing at least one net eroa torn 
atom selected from nitrogen, sulphur and oxygen. Suitable 
20 heteroeyelyl groups include Mr-containing heterocyclic 
groups, such as, unsaturated 3 to 6 membered 
hetercmonocyclic groups containing 1 to 4 nitrogen atoms, 
for example, pyrrolyl, pyrrol inyl, iroidazolyl, pyrazolyl, 
pyridyl, pyrimidinyl, pyrazinyl, pyxddazinyl, triaasolyl or 
25 tetrasolyli 

saturated 3 to 6 -membered hetercmonocyclic groups 
containing 1 to 4 nitrogen atoms # such ae, pyrrolidinyl, 
imida zolldinyl, piperldino or piper az inyl ; 

unsaturated condensed heterocyclic groups 
30 containing 1 to 5 nitrogen atoms, such as indolyl , 
isoindolyl, indolizinyl, benzimidazolyl, quinolyl, 
isoquinolyl, indazolyl, benzotriazolyl or 
tetra^olopyridazinyli 

unsaturated 3 to 6 -membered hoteromonocyclic 
35 group containing an oxygen atom, such as, pyranyl or 
furyl* 

unsaturated 3 to 6 -membered hetercmonocyclic 
group containing 1 to 2 sulfur atoms, such us, thienyl; 
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ua&aturatcd 3 to 6-amnibered h«te;roixnonocyclio 
group aontalnlnsr 1 to 2 oxygen atoms and. l to 3 nitrogen 
atom*, such as, cacarolyl, isoxazolyl or oxadlazolyl; 

saturated 3 to 6-mombered heteromonocyolio group 
5 containing 1 to 2 oxygen, atoms and 1 to 3 nitrogon atoms, 
such as, morpholinyl; 

unsaturated condensed heterocyclic group 
containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms, 
such as, bensoxazolyl or benzoxadiassolyl ; 
10 unsaturated 3 to 6-meanbered heteromonocyclic 

group containing 1 to 2 sulphur atoms and 1 to 3 nitrogen 
atoms, such as, thiazolyl or thiadiazolyl j 

saturated 3 to 6 -member ed, heteromonocyclic group 
containing 1 to 2 sulphur atoms and 1 to 3 nitrogen atoms, 
15 such as, thiazolidinyl; end 

unsaturated condensed heterocyclic group 
containing 1 to 2 sulphur atoms and 1 to 3 nitrogen atoms, 
such as, benaothiaaolyl or benzothiadiazolyl. 

The term n carbohydrato° denotes a carbohydrate 
20 residue or a functionalised or deoxygenatad carbohydrate 
residue, and includes monosaccharides and 
oligosaccharides. A carbohydrate residue is an acyclic 
polybydroxy- aldehyde or ketone, or one of their cyclic 
tautomers, and includes a compound resulting from 
25 reduction of the aldehyde or fceto group such as alditols. 
Oxygen atoms may he replaced by hydrogen or bonds to a 
halogen, nitrogen, sulfur or carbon atoms, or carbon- 
oxygen, bonds such as in ethers or esters may be 
introduced. Examples of carbohydrates include but are not 
30 limited to s-galacto£uranoae, &- acetyl -D-galactof uranose, 
P-glucof uranose , XSF-aaety 1-D-gliacof uranose, o- 
galactopyranose i^-acetyl-D-galactopyrano se , p-glucopyranose 
and ff-acetyl-D-glucopyranose and their equivalent o where 
oxygen atoms have been replaced in selected positions frith 
35 hydrogen or bonds to halogen, nitrogen, sulfur or carbon, 
as well as oligosaccharides containing these moieties. 

Xn this specification "optionally substituted" 
means that a group may or may not: be lurther substituted 
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with one or snore groups selected from alkyl, alkenyl, 
alkynyl, aryl, halo, haloalkyl, haloalkenyl, haloalkynyl, 
haloaryl, hydroxy, alkosy, alkenylowy, aryloxy, bensylosy* 
haloalkoxy, ha lo alfcenyloaqf» haloaryloxy, nitro, 
5 nitroalkyl, nitroalkenyl, nitroallcynylf nitro&ryl, 
nitroheterocyclyl, amino, alkylamino, dialkylamino, 
alkenylazaino r allcynyl anil.no , arylamino, diarylamino, 
b onay 1 ami no, dlbensyl amino, acyl, alkonylacylt 
alkynylacyl , arylaeyl, acylamino, diacylamino, aeyloxy, 
10 alkylsulphonyloxy, axyl sulplaenyloxy # heterooyclyl , 
heterocycloacy* heterocyclamino, halohetorocyclyl , 
alkyl&ulphenyl, aryl su 1 ph nrryl , carboalkoxy, o arboa ry loacy # 
iftrcapto, alkylthio, banzylthio, acyltllio, phosphorus- 
containing groups and the like, provided that none of the 
15 substituerita outlined above iaterferaa with the formation 
of the subject compound* 

Any of the moieties whose length is defined in 
terns of the number of carbon atoms present may possess 
any number of carbon atoms within that opacified range. 
20 Nevertheless, within this range certain species will be 
preferred due to factors such as availability and cost of 
precursors and ease of synthesis, as wall as efficacy. In 
particular, such moieties containing 4 to 24 carbon atoms, 
preferably € to 12 carbon atoms, more preferably B to 10 
25 carbon atoms and most preferably 8 carbon atoms are 
preferred for reasons of cost and availability of 
precursors, ease of synthesis and efficacy. 

In a particularly preferred embodiment of the 
present invention, A is oxygen and p is one or two, or A 
30 is S or NR 8 , and one of R& or R2 is CU-so alkyl and the other 
is hydrogen or C4.au elkyl or ft x and R2 together with 
nitrogen atom from which they depend form a saturated or 
unsaturated heterocyclic ring containing said nitrogen 
atom as the single heteroatoau 
35 More preferably, one of Ri or R a is 04.24, 

preferably C«-i3# alkyl and other is hydrogen or c d _ 54 , 
preferably, Ce-u* alhyl*. Advantageous ly, both Ri and R 2 
are c 4 -*o alkyi, preferably C*-94, more preferably Cc-ia 
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alKyl. *h. alfcyl ^ are the or different but 

neat convenintly the WtMlfelM1 of 

BUba titu*nte, « » IB »*•*«- at ToL^a to 

tn. S . »oia ti « be other than hydrogen or a ^ 
the ring through a carben-oarbon bond. SreferaMy* at 
the ran* aoietiew linked to the 
laaet two o£ X t , Xa, X s end . „ ^ til* 



ring tn«mgh a carbon-o*yffen bo"*' fOE " 
case of X*. OH,, 0SO 3 Rs and OWfeR'a- 
L0 preferably Xi ie OBj- advantageoualY R* i« 

hydrogen or acyl. preferably C^o aayl. 

Preferably X, ie OR*. a*r*nteg.ou«ly R* « 

hydrogen or acyl. preferably Cx- M 

preferably X, is OR,, *dvantageou*ly *» « 
15 hydrogen or aeyX, preferably C^o *oyl. 

Preferably x* ie 0*s- Advantageously R. *a 
i,™?ro«en or acyl preferably C1-50 aoyl. 

^ ^alL the cc-pounaa of the invention ere 

galactofuranoeyl conpounda, and therefor, have the 
20 configuration illnatrated in general formula (Xa> - 




alternatively, the compounds of the to*-M~ axe 
gluoofuranoeyl derivative* baring the general formula 
(lb)» 




advantageously the eulfenamide of general formula 
<i> to selected froxu the oxide* ot grow wmsUBiJS «* 
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ff-didecyl-S- (2,3,5, 6-tetra~0~:benzoyl-l - thio-p 
aAlttctofurano^yl) sulf enamide, tf,ff-dioctyl-*s- (2,3,5, 6- 
t etr a- 0-benzoyl- 1- thio -galaotof uranosy 1 ) sulf onamide, 

5 galactoCuraxxosyl) sulfonamide, tf,tf-didecyl-tf-(i-thio-p-P- 
galactofuranosyl) sulfanamide, jur-aioctyl-s- (l-thio-j}-D- 
galactof uranosyl) sulfonamide, j/ r ir-diheatyl-S- ( 1-thio-p-D- 
galaatofuranosyl) sulfonamide , J7,tf-dioctyl-ar- (2, 3,5,6- 
t«tra-0-aoo ty I - 1 - thi o- p -d ~ g lucof uranosyl ) sul f enami d« and 
10 Jff, Jf-dioetyl-tf- ( 1- thio-p-»-gluco£uranosyl > sulfonamide- 

In a particularly preferred embodiment of the 
Invention the sulfanamide of general formula (I) is an 
oxide of »,JV-dideoyl-^-.(l-fclxio-p-D- 

galaetofuranosyl) sulf enamide, N, J^dioctyl-£- (l-thio-P~D- 
15 galactofuranoayl) sulfonamide or tf,I*-aihe*yl-tf- (1-thio-P-n- 
galactofur anosy 1 ) sulfonamide # moat particularly, n,n- 
dioatyl-S- < 1 - thio- p -r>- galac to f u r ano By 1 ) sulfanamide . 

in another particularly preferred embodiment the 
sulfonamide of general formula (I) is a thio- (A » 9) or 
20 aza- (A » OTt 8 ) analogue of *7, W-didccyl-tf- {1-thio-p-D- 

g alact of wanoeyl) sulfonamide, «V Jtf-dio o t y 1 - ( 1 - fchi o ~ P - d - 
galactofuranosyl) sulfanamide or W,I7-dihsxyl-tf- (1-thio-P-D- 
galactof uranosyl) sulfonamide , moat particularly of 
dioctyl-S?- ( l-thio-p-n-galacto* uranosyl) sulf enamide. 
25 According to a second aspect of the present 

invention there its provided a method of preparation of a 
compound of general formula (X) where A is oxygen and p is 
one or two: 



30 




comprising reacting a compound of general formula 

(ID? 
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wherein R x and r 2 , and x 1# X x ', Xa, Xa', x 3 , X 3 *, 
X«, X*', X s and are i« defined above with the proviso 

5 that none o£ Ra, R' a , *" a , r 3 , r# 3 , R ^/ 3r ^ R , 4# R # # 4>r Rgr 
H' 5 r R r 's# H fff R' 6 and R* is hydrogen but, instead, is a 
protecting group; 

with an oxidising agent; 
and, optionally 

removing the protecting* groups. 
Typically the oxidising agent is 3- 
chloroperbenzoic acid. A number of methods have been 
developed to oxidise aulfenami.de* aa disclosed, for 
example, in Craine and Raban, 1989; Glass & Swedo, 1977 1 

IS Haake, Gobbing, a Benaok, 1979 1 the contents of which are 
incorporated herein by reference. Suitable protecting 
group? are well known to the person skilled in the art and 
in this case the benzoyl group is preferred* Benzoyl 
protecting groups are typically removed through hydrolysis 

20 with sodium methoxide in methanol. Methods for the 

preparation of compounds of general formula (XI) are known 
in the art as disclosed, for example, in Craine and Raban, 
1989; owen ft von Xtzstein, 200 Q; the contents of which are 
incorporated herein by reference. An extensive array of 

25 methodologies has been developed to manipulate each 
position of the furanose template as disclosed, for 
example, in Marino, Marino, Hiletti, Alves, Colli, ft de 
Iiedexkremer, 1998; Hiletti, Marino, Marino, de 
Ledarkremer, Colli & Alves, 1999/ Zhang & Liu, 2001/ 

30 Brimacomhe, Gent a gtacey, 1968; Brlmacoxttbe , Pa* aboul a 
tfuoker, 1971/ Lemieux 6 Stick, 1975; de Ledarkremer, 
Cirelli & Smaidman, 1986; Shin a Ferlin, 1979; de 
Lederkremer, Cicero & Varela, 1990; de I^derkramer^ Marino 
& Marino, 2002; Pathalt, Patbak, Suling, Guroha. Morehouee, 

35 Besra, Maddzy & Reynolds,, 2002; Krnot, Hart & Sinay, 2000/ 
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the content* of which are incorporated herein by 
reference. 

According to a third aspect of the present: 
invention there ic provided a method for the treatment of 
5 a disease, particularly a microbial infection, comprising 
administering to a patient a therapeutically effective 
amount of a compound of general formula (I) . 

According to a fourth aspect of the present 
invention there is provided the use of a compound of 
10 general formula (I) in the manufacture of a medicament, 
particularly for use in the treatment of a microbial 
infection. 

as used herein, the term « therapeutically 
effective amount* means an amount of a compound of the 

15 present invention effective to yield a desired therapeutic 
response, for example to prevent or treat a disease which 
by administration of a pharraaceutically-active agent. 

The specific "therapeutically effective amount" 
will, obviously, vary with such factors as the particular* 

20 condition being treated, the physical condition and 

clinical history of the subject/ the type of animal being 
treated, the duration of the treatment, the nature of 
concurrent therapy (if any), and the specific formulations 
employed and the structure of the compound or its 

2 5 derivatives . 

As used herein, a "pharmaceutical carrier 1 * is a 
pharmaceuticals acceptable solvent # suspending agent, 
excipient or vehicle for delivering the compound of 
general formula (X) to the subject. The carrier may be 

30 liquid or solid, and is selected with the planned manner 
of administration in mind. 

The compound of general formula (I) may be 
administered orally, topically, or parent ox-el ly in dosage 
unit formulations containing conventional non-toxic 

35 pharmaceutic ally acceptable carriers, adjuvants, and 
vehicles. The term parenteral as used herein includes 
subcutaneous, intravenous, intramuscular, intrathecal, 
intracranial^ injection or Infusion teChnlaues. 
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The invention also provides suitable topical, 
oral, aerosol, and parenteral pharmaceutical formulations 
for use in the novel meth o ds of treatment of the present 
invention. The compounds of the invention may be 
5 administered orally as tablets, aqueous or oily 
suspensions, lozenges, troches, powders, granules, 
emulsions, capsules, syrups or elixirs* The composition 
for oral use may contain one or more agents selected from 
the group of sweetening agents, flavouring agents, 

10 colouring agents and preserving agents in order to produce 
pharmaceutical^ elegant and palatable preparations • The 
tablets contain the active ingredient in admixture with 
non-toxic pharmaceutic ally acceptable excipients which are 
suitable for the manufacture of tablets. 

15 These excipients may be, for example, inert 

diluents, such as calcium carbonate, lactose, calcium 
phosphate or sodium phosphate; granulating and 
disintegrating agents, such as corn starch or alginic 
acid; binding agents, such as starch, gelatin or acacia; 

20 or lubricating agents, such as magnesium stearato, stearic 
acid or talc* The tablets may be uncoated, or may be 
coated toy known techniques to delay disintegration and 
absorption in the gastrointestinal tract and thereby 
provide a sustained action over a longer period* For 

25 example, a time-delay material such as glyceryl 

monostearate or glyceryl distearate may be employed. 
Coating may also be performed using techniques described 
in the U. S* Pat. das. 4,256,108* 4, 160,452; and 4,265,S74 
to foxra osmotic therapeutic tablets for control release* 

3 0 The compound of general formula (1) of the 

invention can be administered, for in vivo application, 
parenterally by injection or by gradual perfusion over 
time independently or together. Administration may be 
intravenously, intra-arterial, intraperitoneally, 

35 intramuscularly, subcutaneously, intracavity, or 

transdermally. For in vitro studies the agents may be 
added or dissolved in an appropriate biologically 
acceptable buffer and added to a cell or tissue. 
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Preparation* for pareati+r&l administration 
include sterile aqueous or non-aqueous solutions, 
suspensions), ami emulsions. Examples of non-aqueoufl 
solvent? are propylene glycol, polyethylene glycol, 
5 vegetable oils aueh as olive oil, and injectable organic 
est ere such as ethyl oleate* Aqueous carrier a include 
water, alcoholic/ aqueoua solutions, emulsions or 
suspensions, Including saline and buffered media. 
Parenteral vehicles include sodium chloride solution, 
10 Ringer's dextrose, dextrose and sodium chloride, lactated 
Ringer's intravenous vehicles include fluid and nutrient 
repleniehers, electrolyte repleniehers such as those based 
on Ringer's dextrose, and the like. Preservatives and 
other additives nay also be present such as, for example, 
15 anti-miorobialB , ant i- oxidants, chelating agents, growth 
factors and inert gases and the like. 

The compounds of general formula (I) ar« 
antimicrobial agents which are active, in particular but 
not limited to, against Jfroobsoterium Including 
20 J&rcobacterlum tuberculosis, tf~ avium intracellulars, AT* 
for tu± turn, M- ahstcctat&us and rapid growing atypical 
Mycobacterial strains, Mocaxdla, particularly ATecarriUa 
aatexoidoB and nr. nova, stajphyloccacua Including 
Staphylococcus aureus and 3. aureus (Goagulas-negative) 
25 and Enfcerococci species* The compounds of general formula 
<I} are particularly useful in treating infections 
involving these organisms. 

Generally, the terms 11 treating", "treatment* and 
the like are used herein to mean • affecting a subject, 
30 tlseue or cell to obtain a desired pharmacological, and/or 
physiological effect. The effect may be prophylactic in 
terms of completely or partially preventing infection, 
and/or may be thsrapeutlc In terms of a partial or 
complete cure of an infection. "Treating" as used herein 
35 covers any treatment of, or prevention of infection in a 
vertebrate, a mammal, particularly a human, and Includes! 
preventing the infection from occurring In a subject that 
may have been exposed to the infectious agent, but has not 
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yet been diagnosed as affected; inhibiting the infection, 
ie«, arresting its development ? or relieving or 
ameliorating the effects of the infection, ie., cause 
regression oC the effect* of the infection. 
5 According to a fifth aspect of the present 

invention there is provided a pharmaceutical composition 
comprising a compound of - general formula (I) and a 
pharmaceutical!? acceptable carrier* 

•The pharmaceutical compositions according to one 

10 embodiment of th» invention are prepared by bringing a 

compound of general formula (X) into a form suitable for 
administration to a subject using carriers, excipients and 
additives or auxiliaries. 

Frequently used carriers or auxiliaries include 

15 magnesium carbonate, titanium dioxide, lactose, mannitol 
and other sugars, talc, milk protein, gelatin, starch, 
vitamins, cellulose and its derivatives, . animal and 
vegetable oils, polyethylene glycols and solvents, such as 
sterile water, alcohols, glyaerol and polyhydric alcohols. 

20 Intravenous vehicles Include fluid and nutrient 

replenishers. Preservatives include antimicrobial, anti- 
oxidants, chelating agents and Inert gases. Other 
pharmaceutic ally acceptable carriers include aqueous 
. solutions, non-toxic excipients. Including salts, 

25 preservatives, buffers and the like, as described, for 

instance, in Remington's Pharmaceutical Sciences, 15th ed. 
Eastons Mack Publishing Co., 1405-1412,1461-1487 (1975) 
and The National Formulary xiv., 14th ed* Washington: 
American Pharmaceutical Association (1375), the contents 

30 of which are hereby Incorporated by reference. The pk and 
exact concentration of the various components of the 
pharmaceutical composition are adjusted according to 
routine skills In the art* See Goodman and Oilman's The 
Pharmacological Basis for Therapeutics (7th ed. ) . 

35 The pharmaceutical compositions are preferably 

prepared and administered in dosage units* Solid dosage 
units include tablets, capsules and suppositories. For 
treatment of a subject, depending on activity of the 
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compound, maimer of administration, nature end severity of 
the disorder, age and body weight of the stub j act, 
differ ant dally doflaa can be used. Under certain 
circumstances, however, higher or lower dally dosea may be 
5 appropriate. The administration of the daily dose can be 
carried out both by a ingle administration in the form of 
an individual doae unit or else several smaller dose units 
and also by multiple administration of subdivided doses at 
specific intervals. 

10 The pharmaceutical compositions according to the 

invention may be administered locally or systemically in a 
therapeutically effective dose* Amounts effective for 
this use will, of course, depend on the severity of the 
microbial infection and the weigbt and general state of 

15 the subject. Typically f dosages used in vitro may provide 
useful guidance in the amounts useful for in situ 
administration of the pharmaceutical composition, and 
anima l models may be used to determine effective dosages 
for treatment of the cytotoxic side effects* various 

20 considerations are described, eg., , in Langer, Science, 
249 1 1527, (1990)* Formulations for oral use may be in 
the form of hard gelatin capsules wherein the active 
ingredient is mixed with an inert solid diluent, for 
example, calcium carbonate, calcium phosphate or kaolin. 

25 They may also be in the form of soft gelatin capsules 

wherein the active ingredient is mined With water or an 
oil medium, such as peanut oil, liquid paraffin or olive 
oil. 

Aqueous suspensions normally contain tbe active 
30 materials in admixture with exeipients suitable for the 

manufacture of aojieous suspension. Such exoipients may be 
suspending agents such as sodium carboasymethyl cellulose, 
methyl cellulose, hardroa^prcpylmethylcellulose, sodium 
alginate, polyvinylpyrrolidone, gum tragacanth and gum 
35 acaciai dispersing or wetting agents, whicb may be (a) 
naturally occurring phosphatide such as lecithin/ (b) a 
condensation product of an alkylene oxide with a fatty 
acid, for example, polyosyetnylane stearate; (c) a 
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condoncat ion product of ethylene oxide with a long chain 
aliphatic alcohol r for example, 

heptadecaetbylenoxyoetaLnolp (d) a condensation product of 
ethylene oxide with a partial eater derived from a fatty 
5 acid and hexitol such aa polyoxyethylene sorbitol 

monooleate* or (e) a condensation product of ethylene 
oxide with a partial ester derived from fatty acids and 
hexitol anhydrides, for example polyoxyethylene sorbitan 
snonooleate- 

10 The pharmaceutical compositions may 3m in the 

form of a sterile injectable agueous or oleaginous 
suspension. This suspension may he formulated according; 
to known method n using suitable dispersing or wetting 
agents and suspending agents such as those mentioned 
15 above, The sterile injectable preparation may also a 

sterile injectable solution or suspension in a non- toxic 
parenterally- accept able diluent or solvent, for example, 
as a solution in 1, 3-butanediol. Among the acceptable 
vehicles and solvents which may ha employed are water, 
20 Ringer's solution, and isotonic sodium chloride solution. 
In addition, sterile, fixed oils are conventionally 
employed as a solvent or suspending medium* For this 
purpose, any bland fixed oil may be employed, including 
synthetic mono-or diglycerides - In addition, fatty acids 
25 such as oleic acid find use in the preparation of 
injectable s« 

Compound? of general formula (X> may also he 
administered in the form of liposome delivery systems r 
such as small unilamellar vesicles, large unilamellar 
30 vesicles, and multilamellar vesicles * Liposomes can be 
formed from a variety of phospholipids, such ac 
cholesterol, stearylamlne, or phosphatidylcholines - 

Dosage levels of the compound of general formula 
(X) of the present invention will usually be of the order 
35 of about O.OSmg to about 20mg per kilogram body weight, 
with a preferred dosage range between about 0 * 05mg to 
about lOmg per kilogram body weight per day (from about 

O.lg to about 3g per patient per day). The amount of 



COMS ID No: SMBMJ0386755 Received by IP Australia: Time (M:m) 17:02 Date 2003-08-21 



17:03 



GRIFFITH HACK 4 IP AUSTRALIA PT 



KO.320 0825 



- 20 - 

active ingredient which may be combined with tto carrier 
materials to produce a single dosage will vary, depending 
upon the host to be treated and the particular node o£ 
a dmin i at ration . For example, a formulation intended for 
5 oral administration to humans may contain about lmg to Ig 
of an active compound with an appropriate wad convenient 
amount of carrier material, Which may vary from about 5 to 
95 percent of the total composition.. Dosage unit forme 
will generally contain between from about Smg to SOOmg of 

10 active ingredients 

Xt will be understood, however, that the specific 
dose level for any particular patient will depend upon a 
variety of factors including the activity of the specific 
compound employed, the age, body weight, general health, 

15 sex, diet, time of administration, route of 

administration, rate of excretion, drug combination and 
the severity of the particular disease undergoing therapy. 

In addition, some of the compounds of the 
invention may form solvates with water or common organic 

20 solvents. Such solvates are encompassed within the scope 
of the invention. 

The compounds of the invention may additionally 
be combined with other compounds to provide an operative 
combination. Xt is intended to include any chemically 

25 compatible Combination of pharmaceutlcally-aotive agents, 
as long as the combination does not eliminate the activity 
of the compound of general formula (1) of this invention. 

According to a sixth aspect of the present 
Invention there is provided a method of hilling a 

30 microorganism, comprising exposing said microorganism to a 
compound of general formula (I) as defined above* 

advantageou9ly, although not limited to, the 
microorganism ie selected £rom the group consisting of 
JQrcobaccerium including ECyccba ct eri urn tuberculosis, M. 

35 avium intracellular©, nr. ^ortuitum, £f„ abscesjra? and rapid 
growing atypical Mycobacterial strains, Noc&rdSa, 
particularly JTbeartfia msteroldes and JW- nova. 
Staphylococcus including Staphylococcus aureus and 6*, 
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auz-eui? (Coagulas-negetiv©) and Knfcerococcl dptgiMi 

Throughout this specif iaation and. the claims, the 
word* ^comprise", ^comprises" and ^comprising" axe used in 
a non- exclusive sense, exaept where tha cout«xt requireB 
5 otherwise, 

it will he clearly understood that f although a 
xrumber of prior art publication* are referred to harein, 
this reference does sot conatituta an admission that any 
of these documents forme part of the common general 
10 knowledge in the art, in Australia or in any other 
country. 

Modes for Performing the Invention 

The synthetic scheme to he employed to v^W^^ 

15 compounds in accordance with, preferred embodiments of the 
invention is now described in more detail. For the 
preparation of Examples 1 to 4, per - O-banssoy 1 ated Galf 
sulfenamide (compound 2) is prepared according to known 
literature methods {Owen & von Xtzstein, 2000) and is shown 

20 in Scheme l without modification* The synthesis of 
protected (compounds 3 and 5; Example 1 end 2} and 
deprotected (compounds 4 and 1; Examples 3 and -4) 
galactofuranosyl y r Jf-dialfcylsulf I nmrri des • and N,N- 
dlalkylaulfonamides is described in Scheme 1. 

25 
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SCAB** i 

^9«nt« and Conditional A) x) pyi:, 100 *C, X h, ix) BxCl, 80 W C, 
5 2 iii) rtj 24 h* B) snCl«, CH 2 C1 3 , HSAo, rt, 1 h# N a ; C) 

BrCH<COOEt) a , CMP, TOT, HNRiRa, rt/40"C, 12-80 h, N 3f - I>) 1) 

oblorosuccinimide, CE a cl 3r O'C, 30 min. r ii> H^O/XHCO,, According 

to Haaka ot aX. r 1979; E) ***OHa, MoOH, art, 2 h, N 2 / F) mCPBA, 
x-«£lux, 12 h r According to Glass & Swedo, 1977* 

io : 

For the preparation of Examples 5, 8 and 7 t p*r- 
O-aoetylatod 4-thio-Gal.f (confound 8) 1* prepared 
according to known literature aathoda <v<arela, Cicero and 
de fcederkremer, 1989) and xu shonn in Scheme 2 without 
15 modification ♦ The synthesis of protected (compound 8; 

Example 8) and deproteated (compound 9; Example 7) 4-thio 
galacto£uranoByl Jl>tf~di alley iBulfenamidea 1b described in 
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Scheme 2« 



ACO OAc 




Ha CM 



10 



Scheme 2 

Reaffeatff and Conditions A) Jfcaaording to Var^la «fc B) 
SnCl H , GHaCl a , HSAc, art, 1 h, H 2 j C) BrCH(COOEt) 2r DMF, THP, 
HKRiH** rt/40 f C, 12-80 h, N 3 y D) HfcOHa* HaQH, rt, 2 h f Mfe. 

Example X 

fJ)tf-Pioctyl-£r- (2,3,5, 6-tetra-O-benzoyl-l-thio-p-D- 
aalactofuranosyl) suUinanide 3 (Ri ■ R a ■ octyl) * 

A solution of IT, AF-dioctyl-.sr- (2,3,5, 6-tetra-e-benzoyl-l- 
15 thio-p-D-galactof^raxiOByl) aulf wiojftldo 2 in CH a Cl», is added 
dropwaoe to a sbirrod and cooled Solution of 
chlor osucc Inlmlde in CHaCl* - Stirring Is continued for 15- 
30 minutes/ After tills time sat. aq, potassium hydrogen 
carbonate id added with stirring. Hie organic layer ±» 
20 Mparat»d and dried over potassium carbonate, and tha 
solvent is than r amoved under reduced pressure. The 
residue is chromatographed to yield tf>Jr-dioetyl~£?- 
(2,3,5, 6-tetra-0-acetyl-l-thio-p-D-galact;o£ur£mosyl) 
au>l£inaaaide. 



25 



Example 2 

JHV W-Dioctyl-S- ( 2 , 3,5, 6-tetra-O-benzoyl-l-taio-fJ-D- 
galaotofuranosyl) sulfanamide 5 (Ri = Ra s octyl) . 
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To a solution. o£ W, Jff-aioetyl-^- { 2 , 3 , 5 , 6 - 1 ©t ra - O-bena: 
tlLLo-p-»-galaofeo£uraiiocyl)*ulfinaxnia* 3 in TBF, ia added jb- 
chloroperocKyheMoie acid (85%, 3 eo^xiv.)» The reaction is 
5 stirred under reflux for 12 h. After this time the 

solvent la removed under reduced pressure- The residue is 
chromatographed to yield Jff,fM)ioctyl-,S- <2 f 3, 5, 6-tetra-O- 
benzoyl-l-t^o-p-D-galactofuraiiosyl) sulfonamide . 

10 BKample 3 

n, H^-Dioetyl-S- (l-thio~£-D-galactof uranopyl) sulf luamida 4 
(Ri * Ra » octyl) • 

IS To a solution of «>l5r-dioctyl-£r- (2,3, 5, 6-tetra-0-benzoyl- 

1,4- thio- [i -D-ffalactofiur anosyl ) sulf anami de 3 in dry MeOH is 
added one equivalent of NaQMe (1M solution in dry MeOH) . 
The reaction isr stirred at rt for 2 h under N 2 . After this 
time the solution is neutralised with Amberlite IR 120 

20 resin, filtered, and the solvent removed under reduced 
pressure. Tbe residue is chromatographed to yield J7,W- 
diobtyl-J9- (1-thio-P-n-aalactof uranosyl) eulf inoaide • 

gaeemple 4 

25 

tf-Dioctyl-tf- (l-thxo-p-D-ffalaotofuranosyl> sulfonamide 1 
(R* = R 3 - ootyl). 

To a solution of jg>JPJ-aioctyl-,flr-(2,3 r 5,6-tetra-a-benzoyl- 
30 1,4-thio-p-D-galactofuranosyl) aulfonaaide 5 in dry MeOH is 
addad one equivalent of HaOMe <1M solution in dry MeOH) » 
!*he reaction ia atirrea at rt for 2 h under ifc* After this 
time the solution is neutralised wit:n Aaharllte XR 120 (h*) 
resin, filtered, and the solvent removed under reduoed 
35 pressure. The residue is chroaatographed to yield 
dioctyl-S- ( 1 - thio- fJ-x>-$jalacto f uranoay 1 ) aulf onamide . 

Example 5 



COMS ID No: SMB1-00386755 Received by IP Australia: Time (H:m) 17:02 Date (Y-M-d) 2003-08-21 



17:00 



GRIFFITH HACK -> IP AUSTRALIA PT 



NO. 320 17030 



- 25 - 

l-j?-Acetyl~2, 3, 5, 6 -t etra-O-acetyl -4 -thio-P -d- 
galactofuranoM 7. 

5 To a stirred solution of 1,2,3, 5, €-penta-0-acetyl-4-thio- 
Ct/p-D-galactofuranose 6 EVarela at al. 1989] in dry CH^Cla 
at 0 9 C, under H a is added tin tetrachloride (1.2 equiv.) „ 
After 10 minute* thiolacetlc acid (2 oquiv,) is added and 
the reaction is stirred for 2 h at 0 °C under After 

10 this time the reaction is diluted with eat* aq. HaHCOa (150 
ml*) and stOAc (150 mL) . The layers axe separated and the 
organic layer is washed once with sat* aq. KaHCCb (150 mL) 
and once with aq. NaCl (150 mIO . The organic phase is 
then dried over Ma 2 30 4 , filtered, and the solvent removed 

15 under reduced pressure. The residue is ohromatographed 

(hexane-EtOAc 2 si) to furnish l-S-acetyl-2, 3, 5, 6-tetra-O- 
acetyl-4-thio-p-l>-galacta£ uranosa . 

Example 6 

20 

JflVW-Dioctyl-S- (2, 3, 5, 6-tetra-0-acetyl-4-tliio-p-»- 
galectofuranosyl) sulfanamide 8 (Ri - Ra - octyl) . 

l-S-Acetyl-2 ,3,5, e-tetra-O-acatyl-4 -thio-p-n- 

25 galactofuranose 7 is dissolved in dry thf. 

Diethylbromomalonate (2 equiv*) ia then added, and the 
mixture is istirred for 10 minutes at rt under argon. 
Dioctylauine (4 equlv.) is then added and the reaction is 
stirred for 60 h at rt under n 2 - After this time the 

30 volatile compounds are removed under reduced pressure. 

The residue is then diluted in EtOAc (100 ml) and washed 
twice with sat* NaCl (2 ac 100 ml) , dried over Na 2 SO*, 
filtered, and the sol-vent removed under reduced pressure. 
The residue Is chromatographed (hexane-stOAc 4 s 1) to 

35 furnish ar-dioo tyl-£?- (2,3,5, $-tetra-0-acetyl-4-thio-P-D- 
galactof uranosyl ) sulfonamide . 

gxampla 7 
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* 

W-Diootyl-S'- (4 -tHio-P -D-ualac tof uranocyl ) sulfanamide 9 
(Ri - Ra « octyl). 

5 To a solution of K^-dioctyl-ff- (2,3,5, 6-tetra-0-acetyl-4- 
thio-p-D-galactofur«nosyl) sulfonamide 8 in dry MoOH is 
added one equivalent: of HaOMe (Hi solution in dry HeOH) . 
The reaction is stirred at art for 2 It under » a . After this 
time tli© solution is neutralised with Amborlite IR 120 
10 resin, filtered, and the solvent removed under reduoed 

pressure* The residue is chromatographed (EtOAc) to yield 
xsr, j*-dioctyl-£- ( 4 -thio- P -D-galac t of uranosyl ) sulfonamide . 

15 
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industrial applicability 

The compounds of goner al formula (z) ara 
pharmaceutical agents, particularly aati -microbial asranta* 
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